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SECTION 
SOLAR A N D ' S d  RADIATION IUZASUREXENTS 

DURING JANUARY, lQl6. 

By HERBERT H. &%BALL, Professor of Meteorology. 

[Dated: Weather Bureau, Wssbigton, F@b. 23,1918.1 

SOLAR RADIATION. 

Measurenients bv inems of Mfirviii pvrhelionieters 

I.-AEROLOGY. 

of __ .~~ 

the intensity~ of di&ct solar radiation on' surface norinn1 
to the incident solar rays are made ab Wnshingt.on, D. C.,l 
Madison, Wis.? Lincolii, hTebrqq3 and Santn Fe, N. M ~ s . , ~  
on days when the sky about the sun is free from clouds 
and from smoke of local origin, 

Descript.ions of stations. 

At lthshdngtom., D. C., t,he obsenxtions are made 
in the Colle e of History buildiiig, Anif;ricnn University, 

Capitol, 13 niiles northwest of the lhiited Stnt.es Nard 
Observatory, and 3 niiles nort,hwest of t.lle central oi€ict. 
of the Weather Bureau. There are no manufncturi!q 
establishments or other sources of ~i110ke within n ridius 
of about 3 miles, with the escep tiwi of private resitlc; ices 
in which hard coal or wood is bunicd, m d  there nro few 01 
these within a radius of 1 mile. To t.he west. r.nd sout.h, 
froin which directio~is conw most of the w i d s  wit,li cleqr 
skies, the country is thinly settled, f ~ x d  iniicli of i t  is 
covered with forest trees. The univrrsit,v is therefore 
practicdy free froin city influeilces, except with south- 
east or east winds, aiid then the sky is apt. t.o he bvercnst. 
The latitude of the uriir-ersitj- is 3s' 56' N., thc longituiln 
is 7 7 O  5' W., and t,he eltwation of tho pyrliclionioier 
above sea'level is 418 feet (13'7 riiaters). Shelves out.- 
side second-story windows, one of which fnces sou t,lienst 
and the other southwest, afford exposure for t,he pyrheli- 
oineter to the sun from sunrise to sunset. 

the Weather Bureau oKipe in North Hdl, UniversiLF of 
Wisconsin. This huilding is on a bluff in t,he upper 
campus, a short distance from the sout,h ,&ore of LsBe 
Mendota. Most of the mnnufncturiag pl:w.ts of Matiisox 
are a t  a considerable distarice to the east of the university, 
and in summer, with northwest winds, the atkosphcre is 
quite free ffoni smoke. In winter, however. t,here is apt 
to be consideruble siiiokiness, especi:illy with sout.herl\- 
winds. The niost coiispicuoi~s smoke proclucers :IXO t.ho 
central heating plmt of the uiliversity,. :~bolitv IL third of 11, 

mile southwest of N0rt.h lM1, n x d  railrocd yrtrds c.l)oat 
the same clistwice t,o t.lie south. Howm-er, there :;.,ri! 
iiitervala on most cloudless c1tx-p vr-her! tht? ntaniosplIcrt? 
in t<he direction of t,hc. sun is nearly free. fro111 ai.:ltjkt>. 
The latitude of Nort,h Hall is 43O fi! N.. the lonpitmlc. 'ii; 
89' 23' W., m:d the e1er:ition of t,he pyrlie1ii.b.i: , d ! ~ i *  
above sen l e d  is 974 feet (297 mettrs]. This statiuit i:; 

in a subur % 515 niiles northwest of the United Statw 

At Mrtd$~o~r . ,  7fri8., the obsematioiis ILE iliade at, 

-.- .- .- .. .. -. . - -. . 

1 Snmmsries of earlier disen-ations at Wachinrton will hc fmmd in the Bullethi of tho 
lhount WeathCr ~bserrntr,ry.l9lD.~:Bg-1?6: 19E .i:ls2, Table 3: 1913 6.302-3W: MONTHLY 
WEATHER R n 7 E W  Ilecemhr 1914, ~S:IW lrrir, Mi%rrh-l>er.i~ml+r.'iurlosive. 

2 Summaries of ejrlicr obser&atlons nt Mndisn; will he found in the R~~l lr t ln  of the 
M w t  Weather Observatory 1912. S:ti3-W ;snd in thisnumber of the REVIEW. p. b12. 

Summarlee of earlier obs&ations at L&coln will be found in th& number Of the 
REVYEW, p. -5-8. 

4 Summanps of earlier oDservatloss at Sauta Fe wU be found in the REvrm for 
September and December, 1915,48439-443, and 590. 

tho fart,hest north of the Weat.her Bureau pyrheliometer 
stnt.ioiis. Shelves outside fourth-story wirdows, one 
fnciiig east and t.he other west, afford exposure for the  
pyrheliometer to the sun from soon after sunrise to 
newly sunset, escept for a short time near noon. 

At. L f i r c o t ~ ,  iTeb.t*.,, the observations are made in the 
Esperiment Stidon building, on t.he farm campus, State 
'Iri~iversity fariii. This is just outside the city limits of 
Lincoln, is 25 miles northeast of the Weather Bureau 
office, nix1 II like distance from t,he center of the business 
sectmion of the city. There is sonic! snioke froiii buildin 
011 the frrrm cmiPus, and 011 calin inoriiings the smo 8" e 
cloucl from the city esteiirls out beyond this point. It 
usually disn ~ponrs soon af t.er sunrise, however, leavin 

outside n t.hird-shry soUtah dormer uhdow aff ords 
exposure for the pyrholiometer to the s m  from sunrise to 
smiset. The latitude of the Esperimen t St.ation building 
is 40' 50' N.? the longitude is 96"41'W., and the altitude 
of t.ho pj~rhclioiiiet~er above sea level is 1,235 feet (373 
nintersj. 

At Su nbtz Fe? iV-. LMex., the ohservations are made at 
thi. ~~\.'cnt,~ierBure~uofficein the center of thecity. Thereis 
~.wnsidornhlc sniolie from neighboring stwks, but the cit 
i:; not, e~ivcloped in n smoke cloud. With a brisk win$ 
and especidly n nort,h wind, tho air is sometimes rac- 
tically fret? from smoke: but this same wind may {ring 
with i t  considerable dust from the desert, particularly 
durinq afternoons in the f d l  months. The latitude of the 
Weather Burenu office at  Snnta Fe is 35' 41' N., the lon- 
gitiidr is 105' 57' W., mcl the elevation of the pyrheli- 
tsmetrr above stxi level is 7,013 feet (2,138 meters). This 
station is therefore the farthest south and at the reatest 
alevation aliove see level of m y  of the Weather 5 3  ureau 
p-phdionictric stations. A shelf outside a third-stor 
east window affords the only esposure to the sun avaif 
:iblc for tho pyrholiometer, and it is therefore possible to 
:mke radiation measurenieiits during the morning hours 
only, 

0bscma.tions. 

All the Marvin pyrheliometers in use a t  stations have 
heen compared froni tinie to time with Smithsonian silver 
r : M <  pyrheliometer No. 1, so as to bring the radiation 
mcavurements into conformity with the Smithsonian 
rerised pyrheliometric scale.5 

In  this REVIEW, September, 1915,43:440, Table 4, are 
given values of the radiation intensity at zero air mass 
computed from pyrheliometric readings obtained a t  the 
different stations under specially favorable atmospherm 
conditions. The closo agreement in these values is evi- 
(1enc.e of harmony in the indications of the several instru- 
ments cni doyed. 

Series o from Gve to ten readings one minute a art are 
tirkcn :is nearly zs pr:&cable at  such intervals t rough- 
out n half-day period that they cover the times when the 
sun is nt. tho zenith distances indicated by the headings 
in Tahlr 1. Soniet.imes, however, a slight interpolation 
is iiec,esvarg in order to obtain radiation intensities corre- 
sponding to these solar zenith distances. This is easily 

MU~. cdeciio& i o ~ ,  BO, ko.'uij 

tho ntniosp I! ere practicnlly free from smoke. A she/# 

E r 

8 AMat C 0 8 AldrlcA L B Sdthsonipn pFhf&OmUY Feoised @- 
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accomplished by lotting the lognritliins of measured in- 

mate1 the secants of the sun's zenith distance, as IS illus- 
trateiin the REVIEW for Sept,eniber, 1915, 43 : U l ,  figiire 

' 1. As is there shown, the olmrvations for a half-clay 
period at a iven stntion plot in nearly a st,raight line, so 
that interpo K ations for or & of an air niass can be mudo 
with accuracy. 

Table 1 is a summary of d1 the observations that have 
been obtained at the different stntions (luring the month. 
The monthly normals, from which the departures of the 
monthly means have been computed, are the arithmetical 
means of all the a. m. or p. ni. olxerrntions corresponcling 
to the respective air masses that have hem obtuincd st 
each station in this month, including the current month, 
since the beginning of observations. As shown in thi9 
number of the REVIEW, page 5,  the period covered hy 
the observations at the State Unimrsity farm, Lincoln, 
Nebr., is too short to give monthly means. The monthly 
means for Washington include the observations obtained 
at the central office of tho Weather Bureau between 1505 
and 1912, where the yrlielionicter was only 11s feet, or 
36 meters above sea P evel, and the ntmospherc? contained 
more smoke than at the present ex )osure. 

From Table 1 it is seen that a t  \bashin$on, Mz ( 1' ison, 
and Santa Fa the month1 mean radiation iiiteiisities are 
slightly above the n o r m J  At Santa Fe the intensity of 
1.62 gram-calories per niinut.c per square centimeter 
measured on January 31 with tho sun at  zenith distnnco 
60" is the hi hest intensity for air mass 2 yet nieasurid at 
Santa Fe. h e  corresponding noon intensity is 1.66 cal- 
ories, which is the highest noon intensity for Jaiiiiary that 
has been measured at  Santa Fe. The nrontldy inasinilr 
at Washington and Madison do not equal previous Jam- 
uary mexima. 

At Washington the percentage of polnrizatioii of sky- 
light is measured with a Pickering polarinict.er O which is 
exposed on the roof of the College of 1-listoi.y building of 
the Ameiican University. The mettsuremsnts are inadla 
at a point 90" from the sun and in hi3 rcrt,icd, with the 
sun at zenith distance 60". They are mndo only 011 tlnpa 
when the sky is practically free from clouds, and eve11 
then they are omittad if the round is covered wit.11 s i i : ~ .  

ary, 1916. The masimuni reading is 66 per cent and 
the mean is 64 per cent. The monthly masimuni is 
therefore 2 per cent higher than the average maxiniuni 
for January given in tho Bulletin of the Mount Woathcr 
Observatory, 3: 114, Table 16. 

In Table 2 are given vapor pressure nieasurenieiits 
obtained at  the regular S a. m. and 6 p. ~ n .  ohserrntinns 
of the respective stations on days when solnr radiation 
intensities were measured. Escept at  Lincoln thero is 
a close relation between maximum raditttion intensit,ies 
and miGmum vapor pressures. At Lincoln thc o ? w r \ w  
reports- 

The ekie~  durin January mere not ~ t . 1 ~  it6 t~ d i i w  llxilly go011 i h : q - -  
vationa. Days &ich can ortlinarilv bc i-;~!ie.l i:loii!Ilws awt. v ~ Y : ,  
often not of much value because ot a film oi a t ~ i n o r ~ h e r i : ~  int.ist&. 
which waa at a stzge midway between cI i . iu , l  :iuni invisil,lt. n~oiat .~~rc .  
Ueually this mass did not rise ahnie 2.11 altirirr!e 8 . d  :XP3 but this wit# 

. high enough to include t.he s m .  
' To this statement the official in charge adds- 

' .  ture. As far aa can be judged from the re1lort.s 

tensities against t E e corresponding air mnssea, or approxi- 

Measurements were obtainec ? on five duys cluriiig Jmu- 

January, 1916, waa an unusual month as re::nr::s :i.tnin~~:;?licri:.. mois- 
iwqwtxt.ive oLwrvCrs, 

a l k r  a dpscripthn of thla polarimeter see Pickrring Edward C A new form of -. ~m., A=. sad. srts and sci., Bwton, &. 9.) iw,'is:x+~oa. 

............ ............ 11.381 1.31 1 ......I 
I-..-.. ...... j 1 3 7 !  1. SO 1.22 1.07 11.00) ............ 

! ,' 

./+o. 051+0.05 +O.M -0.05 -0.08 ............ 

this wae true over the entire State of Nebraska. An unoRual number 
of halos. sun dogs. and tangential arcs were reported. On January 27, 
with the sui1 seeniingly clear, a brilliant halo with tangential arcs wm 
observe4 at Linco!n. The atmoqhere must have been filled yith 
ice cryatals thAt did not resent the tippearanre of clouds even to a 
close observer. This conxition is more or lew c.omniirn in Ne1iraoh-a 
.each winter, but was more irequent than usual this last Janumv. I 
have known these ice needles to fall all day, with the sun shining 
brillimtly all the time. 

It will be noted from Ttthle 1 that at Lincoln, on 
January 37, rilcliation intensities were nearly up to the 
nrernge for t,he month. d p  nrontly, therefore, the 

have heeii :t deep one. 
Iii bile REVIEW for Dcccnihcr, 1915, 43:.591? an appar- 

ent.1.y similnr hut in tensihod condition is described by Mr. 
John R. Wec4a at Binghamton, W. Y. 

atmospheric, layer containing t F ie ice iieedles codd not 

TABLE 1.-Solnr rndiutioii inteneities diiriiig .Taikunry, 1916. 

[Cmm-calories per minutc per square centimeter of normal surface.] 

WASHINGTON, D.  C. 

Sim's zenith dlstmce. I 
Date. 

A. Y. 1 fi: 1 zi 1 
3 ................ i ............ 

Or.- Gr.- Or.- Or.. 
I 

Cal. Cal. I Cal. Cal. 
Jan. 1.29 1.21 0.97 0.83 

0.75 0.69 0.70 1 
3: 1.3 ::::I 0.63 

14 .................................. u.s4 0.60 0.55 
17 ........................... .... I.. .... ............ 
21 ............................ 

Monthlyinesn~ ................... 

.................................. ............................ 

i s  ............... ............ 
24 ............................ ...... ..... 

...... 
I I  

P. $1. I i  i 
Jan. 2 .................................. ...... 

3 .................................. 
l i  .................................. 
10 .................................. ...... 
21 ............................ ...... 

Monthly IUWJIIS.. .................. 

noriual.. 
Drpartnre from eycsr 

A. Y. 

Jan. 3 ............ 
13 ............. 1.lN 1.00 
14 .............................. 
17 1. I b l  
19 ..................... ...... 1.44 _ _ _ _ _ _  1. ??I. .__.. _ _  ._ ._ __. . , . . _. . _. 
?" 
31.. .............. .... .. ...... .................................... 

...................... .......... ................. .................. 
........................ 

x m t i i l y  iiiwns ....... .... ...... (1.00) 11.001 

Deporture from 6-yerrr 
normal.. . ..........I... .. .... ..... .I + o.lsJ+o. oa 



4 MONTHLY WEATHER REVIEW. JANUARY, 1916 

4.0 4.5 

at.- 01.- 
cal. ml. 
1.1s 1.13 
1.15 1.08 

0.91 0.75 
1.30 1.13 

1.11 

TABLE l.-Sdar radiation intenaitks during January, 1916-Continued. 

[Gram-calories per minute per square centimeter of normal surface.] 
LINCOLN. NEBR. 

5.0 5.5 

a ~ . -  GI.- 
ml. C d .  
1.07 ...... ............ 
............ ............ 

........................ ........................ 
l .oS(1 .07)  ...... 

Dais. 

Jan. 3 ............................ 
4 
5 ............................ s ............................ 

12 
31 ............................ 

............................ 
A. M. 

............................ 
Monthly means 
Departure from &year 

normd. 

Sun's zenith dlstance. I 

- __- 
1 1 1 1  

1.59 1.51 1.31; ..... 
1.51 1.44 1.37 1.31 
1.52 1.40 1.35 1.32 
1.5ti ................. 
1 . D  1.51 ........... 
1.63 1.56 1.41; ..... 

................... 1.56 1.48 1.38 (1.321 1.85 1.13 1.18 ...... 

........................ +O. 08 +O. 10 -0.01;*0.00 I ! I l  ,LO. 00,*0. 00 *O. 00 ...... 

i 
I 

~ l l l l l l l l l  0.0. 48.3. 60.0. 88.5O 70.7. 73.6' 75.7. 77.4. 78.7. 79.8' 

1915. 
January ............... 
February .............. 
March.... ............. 
April .................. 
M ~ v  ................... 
Juie ................... 
July ................... 
August ................ 

Air mass. I 

+10.2 +5.4 +5.1 +4.5 +8.9 +ai 

+ Lo 1 +1.3 +6.0 +1.1 +4.7 

+ 4 6 +2.9 +6.1 +2.6 +8.3 +2.7 

+ 5.4 +1.2 +6.8 +1.4 +4.1 +0.9 + 3.9 +0.8 +3.9 + L O  +3.6 +0.8 

+ 3.5 +0.6 i +3.O +O.7 +2.8 +0.5 + 2.9 +0.6 . +3.6 +0.8 + 2 3  +O.Q 

+ i 1  1 + 2 d  1 +7.7 +2.0 +&4 +I.S 

+0.7 

1.0 1.5 2.0 2.5 3.0 

Or.- Or.- &.- 01.- Gr.- 
~01. ml. ml. cat. cal. 

Jan. 1 1.81 1 . 3  
3 1.39 1.33 

17.. 
22 
27 1.35 1 . 3  
29 

M a n s  (1.48) 1.38 1.88 
I 

September ............. + 3.5 +0.9 
October ................ + 5.0 +1.9 
November ............. 1 f 5 . 7 1  

+ 2 . 2 !  
December .............. + 4.5 +2.8 

Jan. 3 
5 
7 

: +7.8 +1.8 + L 4  +1.5 
+4.3 +1.9 +6.9 +2.1 
+4.5 +a.2 +4.4 +2.3 I +3.5 + 4 4  +3.8 +2.5 

I .. - 

13.. 
16 
1s 1.42 ............ 
21.. 
37 

31 
.................. 

Meens 

- 

3.5 

G7.- 
ml. 
1.23 
1.23 
1 . 9  
0.98 
1 . 3  

1.18 

1.24 
1.32 
1.?4 
1. 26 
1.11 

1.25 

1.2s 

1.24 

- 

-..- 

.._. .... 

.... 

._ 

...... 

...... 

._ .- 

TABLE 3.- "npor pressure at pyrhelioiiietric stntinns during Junuary, 
1916. on duys when solar rudiation inttiisitics wtre niensured. 

M m .  Afrn 
Jan. 2 7.87 I 3.45 

3 2 4 9  2.36 
4 2.62 3.15 
8 1.52 1 . iS  

14 1.68 1.32 
17 1.07 0.96 
19 1.32 1.60 

! 
27 0.81 

0.91 
I 29 0.91 
1 31 I 

-11 dim. I! 
3.00 
4.17 I 
0.81 ; 3.45 
0.38 
0.86 I 
1.60 I 
2.06 I 

4.5i 
4.17 

Jan. 3 
4 
5 
8 

12 
31 

' -urn. 
2. 26 
2.87 
2.16 
3.30 
1.32 
0.91 

i 
I i  

Mm. 
2. s i  

,3.00 
3.15 
3.99 
1.60 
0.96 

TOTAL RADIATION ON A HORIZONTAL SURFACE. 

Cont,inuous records of the total radiation received on a 

November, 1914, and December, 1915, were reduced to 

heat units by the use of the factors dotermined at Mount 
Weather, Va.l In  the REVIEW for Mmch, 1915, (43:lOO) 
it was stated that there was evidence that these factors 
were too small. This statement was based upon the 
results of comparisons between the Cdendar and the 
Marvin pyrheliometers, and it has been confirmed b 
comparisons that have been continued on all favorab P e 
occasions u to the present time. 

parisons give reduction factors that are in accord with 
those previously obtained. Between November 1, 1914 
and June 20, 1915, with solar zenith distance in excess of 
60° the com arisons give reduction factors that increase 

advantage of the studies of Eric R. Idiller on the effect 
of internal reflection from spherical glass bulbs such as 
cover the Callendar receiver, the instrument at the 
American University has been orient,ecl several times a 
day on clear days so as to keep the edges of the mica 
plates supporting the resistance grids approximately 
either a t  right angles to, or in the same vertical plane BS, 
the incident solar rays. The result has been practically to 
eliminate variations in the reduction factor with varia- 
tion in the sun's zenith distance. There still remains the 
effect of selective reflection from the bright grids,@ so 
that the reduction factors that now apply are the same 
as those oiven in the REVIEW for A u p t ,  1914, 42:480, 
Table 8, ?or solar zenith distance 35.0 

Table 3 gives the corrections that should be applied 
from November, 1914, to December, 1915, inclusive, to 
decade aver es of the daily total solar and sky radia- 
tion as pub13ed in the REVIEW. These corrections are 
largest in the early winter, when the sun is almost con- 
tinuously more than 60' from the zenith, and are smallest 
in summer. For reasons given above they are less after 
June 20, 1915, than before that date. These correc- 

For zenit r 1 distances of the sun less than 60' the com- 

with the soar  e zenith distance. After June 20, taking 

tions for decade averages are 
and too small for clear days. 

cumulative effect is to change 
calories of radiation in the year 1915,lO to 

As 
e corrections they are of little 

pied F to the total radiation on 

gram-calories. Or, it  has changed a deficiency of 1.4 
per cent to an excess of 0.02 per cent, which, practically, 
is no departure from the normal. 

TABLE 3.-Correetwns to decade average8 of daily Mala of solar and aky 
radiation at Wihington, D .  C., between November, 1914, and D e e  
bcr, 1915, inclusive. 

Decade. 
Month. 1 

H Third. 
Flrst. li Second. 

Or.-cal. Perernt. Or.41. Percent. Gr.sal. Percent. 
November ............. 1 ' + 9 . 7 1  +3.5ll  +8oI +4.51/ +7.71 . +3.9 
December ............. + 0 . 9  +l .2  +9.6 +Lo +7.2 +&I  

1914. 

7 Sea this REVZEW for August 1914, 43:4?4-4?8, for I% diseussfon of the method by 
M i l k ,  E. R., Internal wflection a# a source of error in the Callendar bolomrtrlc 

e See tu REVIEW for August, 1914,4P:478,478 'and h. 
1. See the REVIEW far December, 1915,48: 590, $able 2. 

which these factors were obtnined. 
runshlne receiver. YONTSLY WEATEEB REVIEW 1914 48284-206. 

. 
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4.. ......................................... j 210 ............................................ b 175 
8 ........................................... 1 148 
7.. ......................................... 78 
8.. 
9.. 

10.. ......................................... 50 

......................................... ......................................... 

Commencing with January 1, 1916, new dail normals 
of the total solar and SIC radiation have gee, em- 
ployed. These have been Jetermined in the same way 
as those previously used," except that they are based 
exclusively on the data obtained at the central office 
of the Weather Bureau between July, 1909, and April, 
1912, and at the American University between Novem- 
ber 1, 1914, and the end of the current month. 

In Table 4 are 'ven the daily totals of radiation, the 

as above, and the accumulated eficiency of radiation 
during the month. The latter shows an average defi- 
ciency of about 20 calories per day during the h t  two 
decades, but very nearly the normal amount of radiation 
during the third decade. 

It will be seen from the sums of the daily totals and 
departures of radiation that the new normals are sli htly 
lower than those ublished in the REVIEW for d r c h ,  

TABLE 4-Dail totals and de artzcrcs of solar and eky rodiation ut 

c9 departures from t f e five-year dail normals determined 

1915,43: 106, Tab f e 4. 

dashington, D .  C!, during January, 1916. 

49 - 51 
13 I - 38 - 14 52 

- 14 ] - 84 
-191 -101 I 

- 87 I 1139 
691 - 7 0  

[Chm-calories per square centimeter 01 horizontal surh.] 
______ ...... 

Decade departure.. ............................. 
21- .......................................... a.. 
29 ; 
24. 
15. 
28.. ......................................... n.. s-. ......................................... 
19.. ......................................... 
30.. ......................................... 
31.. ......................................... 

......................................... .................. ........................ .......................................... .......................................... 

......................................... 

Deeade departure. .................................... 

Day Of month. 

......I.. .......... ' -217 

-365 
-471 
-393 

275 92 -301 
212 27 -274 

-274 
203 13 1 -251 

64 -133 -437 

187 I 0 

101 9 I -252 

218 1 16 -421 

[ -  ........... - 13 

142 I - 52 -304 

I ' Qr.-al. 
Jlre 1 ........................................... 1 39 

2 ........................................... 118 
3 ........................................... I 224 

Gr.-eal. ! G r . 4 .  
-121 I -121 - 42 i -183 

83 I -100 

~ ~~~ 

il See the REVIEW for Yareh, 1915, S I :  101. 

when Marvin pyrheliometer No. 3, of the spiral ribbon 
t e, was installed at  the Weather Bureau office in the 
G c e  Physical Laboratory, Univcrsity of Nebrasktx 
This laborittory is on t.hc university canipus, ust north 

east of esteilsivr! railroad yards. In consequence, there 
is considerable sinoke ni the ntinospherc!, especially in 
winter, escept when strong northwest winds prevail. 

For the esposure of the p-yrhrliometer during observa- 
tions, shelves were nrccted outside a south and a wost 
third-story window of the laboratory. During the winter 
the sun could be observed from the south window at any 
hour of the day. During late aftornoon hours in summer 
it could be observed from the wost window, but both 
windows were in the shade during the early morning 
hours at  thie season. 

The Marvin pyrheliometer has been compared from 
time to time with Smithsonian silver-disk pyrheliometer 
No. 1, and the results are summarized in Table 1. They 
do not indicate that the instrument has undergone any 
change, except that its coefficient of absorption was 
brought up to its original value by re-sooting on July 13, 
1915. 

Practically all the radiation measurements at the 
Weather Bureau office were made b Mr. G. A. Loveland, 
in charge of station, or by Mr. El? G. Carter, the first 
assistant. These measurements are summarized in 
Table 2 (City Station). On account of the small number 
of measurenients obtained, seasonal niems have been 
computed insbead of monthly means. They are lower 
than are correspondin seasonal means for Madison, 
Wis., com uted from t % e monthly means given in this 

because of the smokiness of the atmosphere at Lincoln. 
The latitude of the Weather Bureau office at Lincoln 

is 40' 49' N., its longitude is 96" 45' W., and the elevation 
of the pyrheliometer above sea level was 1,190 feet, or 
363 meters. 

At the end of June, 1915, the Marvin pyrheliometer 
was transferred from tho Weather Bureau office to the 
State Espcriment Station buildi;q on the farm campus 
at the State University Farm. lhis is just outside the 
city limits of Lincoln and about, 24 miles northeast of the 
Weather I3urea.u office. The latitude at  this place is 
about 40" 50' N., the longitude 96" 41' W., and the eleva- 
tion of the p.yrhelionieter above sea level 1,225 feet, or 
373 meters. For det.ails relative to this new es osure of 
the instrument (Farm Station) the reader is re f erred to 
this number of the REVIEW, page 2. 

Practicall all the p.yrlielionietric readings at  the State 
University $arm have been made by Mr. Carl T. Hilmers, 
Assistant Obseimr, Weather Bureau. Those for the 
latter half of 1915 are summarized in Table 3. Conipari- 
son with Table 3 shows that these readings are marked1 
higher than those previously obtained during corresponz 
ing months at  the Weather Bureau office, and escept in 
- 4 u p t  and '3 temnber the monthly means are hi her 
than those for ' fadisnn, above referred to. The hi t e s t  
readin&% obtained in each of the sis months esceef the 
highest roadiim t.liat haw been obtained a t  Madison in 
the correspon8iig months in any year. It is therefore 
evident that radiiat.ion nieawrenienLs obtained at the 
State University Farm at Lincoln, Nebr., mwt be 
treated as (I new series, and not as a continuation of the 
aeries obtained at the Weather Bureau office. 

of the business section of Lincoln, and hut a I ew blocks 

number o P the  REVIEW,^:^^^^ 9-12. This is probably 


